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® Arrangement for adjusting monitor settings in a picture display system. 



<§) In a picture display arrangement for example a 
personal computer and a monitor coupled thereto, 
the PC generates control signals for adjusting moni- 
tor settings (brightness, contrast, picture position, 
picture dimensions). The control signals are trans- 
mitted to the monitor by modulating the synchroniz- 
ing signal (preferably by pulse-width modulation). 
The monitor comprises a demodulator for deriving 
the control signals. This enables manual controls on 
the monitor to be dispensed with. For this, the inter- 
face between PC and monitor is not modified. Pulse- 
width modulation of the synchronizing signals is pos- 
sible by means of a utility program loaded into the 
PC. 
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FIELD OF THE INVENTION 

The invention relates to a picture display ar- 
rangement comprising a picture source for generat- 
ing a video signal and a synchronizing signal, and 
a monitor for displaying a picture represented by 
said signals, which monitor has an adjustment cir- 
cuit for adjusting of picture parameters in response 
to control signals applied to the circuit. The inven- 
tion also relates to said picture source and said 
morutor separately. 

BACKGROUND OF THE INVENTION 

A known arrangement of the type defined in 
the opening paragraph is formed, for example, by a 
personal computer and a picture monitor coupled 
thereto. The personal computer has a video card, 
which generates the video signal and the synchro- 
nizing signal. The synchronizing signal is repre- 
sentative of the line frequency and the picture 
frequency of the video signal. 

In general, a monitor requires adjustment of 
picture parameters such as horizontal and vertical 
picture position, horizontal and vertical picture am- 
plitude, brightness and contrast. Initially, this ad- 
justment is necessary to adapt the monitor to the 
picture source. Subsequent adjustments may also 
be required, for example to conrect changes as a 
result of ageing. In prior-art monitors, adjustment Is 
effected by means of manual controls, e.g. a po- 
tentiometer for each parameter. These potentiom- 
eters are often corK:ealed by a cover or they can 
only be adjusted by means of a screwdriver. There 
are also modem monitors which comprise a micro- 
processor with a buiit-in On Screen Display (OSD) 
generator and an adjustment program. The OSD 
generator then displays a menu on the display 
screen and a parameter can be selected and sub- 
sequently adjusted under control of the adjustment 
program. Said mechanical and electronic adjust- 
ment facilities constitute a substantial part of the 
cost price of the monitor and impose restrictions on 
the freedom of design of the monitor. 

OBJECT AND SUMMARY OF THE INVENTION 

It is an object of the invention to provide an 
arrangement which mitigates the above problems. 

To this end the arrangement in accordance 
with the invention is characterized in that the pic- 
ture source Is adapted to generate the control 
signals and modulate iJhe synchronizing signal with 
the control signals, the monitor having a demodula- 
tor for demodulating the synchronizing signal in 
order to obtain the control signals. This enables 
expensive and less aesthetic provisions of the 
monitor, such as control knobs and an OSD gener- 
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ator, to be dispensed with. The control signals are 
now generated by the picture source and can be 
transmitted from this source to the monitor via an 
already existing connection. The an'angemeni is 
particularly attractive if the picture source Is forn ted 
by a personal computer because by means of 
suitable software such a computer can be adapted 
to perform a menu-controlled adjustment program 
for the monitor. 

In an embodiment of the picture source the 
pulse width of synchronizing pulses is modulated. 
When PC video cards are used, this embodimer t is 
particularly interesting because the width of the 
synchronizing pulses is generally dictated by a 
register value which is easy to change under soft- 
ware control. TTie frequency of the synchroni2ing 
pulses then remains Invariably representative of the 
tine frequency or picture frequency of the video 
signal. In practice, the synchronizing signal tiius 
formed is found not 1o disturb the synchronize ion 
of the monitor. It can be applied to the customary 
synchronizing circuit without any further processing 
and, as a consequence, it is fully compatible wit i a 
non-modulated synchronizing signal. Therefore, the 
picture source can readily be coupled to a prior art 
monitor with autonomous adjustment provisions. 
Preferably, the vertical synchronizing pulses are 
modulated. Demodulation is possible with a simple 
and relatively slow microprocessor. Moreover, tie 
vertical picture synchronization of a monitor ha \ a 
minimal susceptibility to modulation of the vertcal 
puis© width. 

A preferred embodiment of the picture sou ce 
is characterized in that the control signal is trans- 
mitted in the form of a bit series preceded b^ a 
start bit. the logic value of a bit being represen :ed 
by the pulse width of a synchronizing pulse. In 
order to enable a plurality of picture parameters to 
be adjusted, each bit series may include a code for 
a picture parameter and a desired value for ihis 
parameter. Instead of an absolute parameter val je, 
the bit series may include an instruction to incre- 
ment or decrement the current parameter value by 
a given amount. 

The monitor in accordance with the invention 
has a demodulator for demodulating the synchro- 
nizing signal in order to obtain the control sign its. 
The demodulator demodulates the pulse width of 
the synchronizing pulses and determines the cor- 
responding logic bit value. Afier detection of a s art 
bit, the demodulator derives the control signal fr >m 
the bit series following the start bit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows diagrammaticaliy a picture ( !is- 
play arrangement in accordance with the inventic n. 
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Figure 2 shows an example of a timing circuit 
shown in Figure 1 , 

Figure 3 shows some time diagrams to illus- 
trate the operation of the timing circuit shown in 
Rgure 2. 

Rgure 4 Is the flow chart of an adjustment 
program carried out by a processor shown in Fig- 
ure 1. 

Figure 5 shows some time diagrams to explain 
the flow chart shown in Figure 4. 

Figure 6 shows an example of an adjustment 
circuit shown in Figure 1. 

Figure 7 is a flow chart to illustrate the opera- 
tion of the adjustment circuit shown in Figure 6. 

DESCRIPTION OF EMBODIMENTS 

Figure 1 shows diagrammatically a picture dis- 
play arrangement in accordance with the invention. 
The arrangement comprises a picture source 1 and 
a monitor 2. The picture source supplies a video 
signal consisting of the three primary colour signals 
R, G and B, a horizontal synchronizing signal H 
and a vertical synchronizing signal V to the moni- 
tor. 

In the present embodiment the picture source 
1 is formed by a personal computer. This computer 
comprises a keyboard 11, a processor 12, a work- 
ing memory ia a picture memory 14 and a timing 
circuit 15. In practice, the picture memory 14 and 
the timing circuit 15 are accommodated on a plug- 
in card, which is commercially available as a "vld- 
eo card". Pictures are generated in that the proces- 
sor toads the RGB values of the individual pixels 
into the picture memory. The picture memory has 
a capacity of a multitude of pixels and is read out 
periodically with a given line and picture frequency 
under the control of the timing circuit 15. For this 
purpose the timing circuit supplies consecutive 
read addresses RA to the picture memory. In syn- 
chronism therewith, the circuit generates the syn- 
chronizing signals H and V to be supplied to the 
monitor. 

Figure 2 shows an example of the timing circuit 
15. The timirig circuit comprises a first divider 150 
which reduces the frequency of a clock signal 
having the pixel frequency fp to a line frequency fh, 
and a second divider 155 which reduces the line 
frequency fh to the picture frequency fy. The output 
signal of the first divider 150 also constitutes a load 
signal for a down-counter 151. so that every line 
this counter is loaded with a value Nh stored in a 
register 152. As long as the down-counter has a 
non-zero count, it will receive clock pulses of the 
pixel frequency via an AND gate 153. When the 
count has become zero, the AND gate blocks sub- 
sequent dock pulses. This yields the synchronizing 
signal H having the Pne frequency fh and a pulse 



width of Nh pixels. This signal is denoted by the 
reference H in Figure 3, 

Likewise, the output signal of the second di- 
vider 155 constitutes a load signal for a further 

5 down-counter 156, so that every picture this coun- 
ter Is loaded with a value Ny stored in a further 
register 157. As long as the down-counter has a 
non-zero count, it will receive clock pulses of the 
line frequency via a further AND gate 158. When 

70 the count has become zero, the further AND gate 
blocks subsequent clock pulses. This yields the 
synchronizing signal V having the picture frequen- 
cy fy and a pulse width of Ny lines. This signal is 
denoted by the reference V in Figure 3. The ad- 

15 dressing circuit 159 derives the read addresses RA 
for the picture memory from the counts produced 
by the first divider 150 and the second divider 155. 
The video signal read from the picture memory by 
means of these read addresses is denoted by the 

20 reference RGB in Rgure 3. 

It appears from the foregoing that the pulse 
width Nh of the horizontal synchronizing signal and 
the pulse width Ny of the vertical synchronizing 
signal are determined by the contents of the regis- 

25 ters 152 and 157, respectively. Both registers re- 
ceive the respective value from the processor 12 - 
(see Figure 1). In the example descrit)ed below it 
will be assumed that the pulse width N^ does not 
change. However, the pulse width Nh will be modu- 
lo lated by the processor 12 in a manner to be 
described hereinafter. 

The working memory 13 of the personal com- 
puter 1 (see Figure 1) can be loaded with an 
adjustment program for adjusting the monitor 2. 

35 Rgure 4 shows the flow chart of an example of this 
adjustment program. In a step 41 the value Nv = 10 
is applied to the register 157 (see Rgure 2). This is 
a default value for the pulse width of the vertical 
synchronizing pulses. Subsequently, a menu pro- 

40 gram 42 is carried out. Broadly speaking, this 
menu program comprises the following steps: gen- 
erating a picture in which picture parameters such 
as horizontal picture position, vertical picture posi- 
tion, horizontal picture amplitude, vertical picture 

4S amplitude, brightness and contrast appear as menu 
options; selecting a picture parameter by means of 
cursor keys or a mouse; and assigning a value to 
the selected picture parameter or activating an 
instruction to increment or decrement the actual 

so value. 

It will be assumed hereinafter that a given code 
has been assigned to each pk:ture parameter, for 
example the code 1 for the horizontal picture posi- 
tion. 2 for the vertical picture position, 3 for the 
65 horizontal picture amplitude, 4 for the vertical pic- 
ture amplitude. 5 for the brightness and 6 for the 
contrast. Furthermore, the instruction to inaement 
or decrement the parameter value is represented 
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by a bit having the value 0 for "incrementing" and 
the value 1 for "decrementing*. Thus, the menu 
program 42 supplies a control signal in the form of, 
for example, an 8-bit code word C. By way of 
example, the control signal "reduce contrast" is 5 
represented by the code word 0 = 10000110 (hex 
86). 

Subsequently, the code word C is transferred 
to the monitor. In a step 43 of the adjustment 
program the initial value 0 is assigned to a bit io 
counter n and in a step 44 a bit b to be transmitted 
(initially a start bit) is given the logic value 0. In a 
step 45 the value of the bit b to be transmitted is 
determined. For b=1 the normal value Nv=10 
(step 46) is applied to the register 157 (see Figure i5 
2). For b=0 a deviating value, for example Nv = 9 
(step 47). is applied. In a step 48 the adjustment 
program then waits until the corresponding vertical 
synchronizing pulse has been produced. Since the 
value of the start bit is 0, the width of this pulse 20 
becomes Nv=9. Subsequently, the bit counter n is 
incremented by 1 in a step 49 so that it assumes 
the value 1. In a step 60 it is checked whether n 
has exceeded the value 8. For the time being, this 
is not the case so that in a step 51 the value of the 
first bit 0(1) of the code word C is assigned to the 
next bit to be transmitted. The program now re- 
peats the steps 45-48 in which the pulse width is 
set to the value 9 or 10, depending on the value of 
the bit b. After all 8 bits of the code word 0 have oo 
thus been processed, the program returns, vfa the 
step 50, to the step 41 In which again the default 
value Ny-IO Is assigned to the pulse width. Sub- 
sequently, the selected parameter may be further 
incremented or decremented in the subprogram 35 
42, or another parameter may be selected. 

In Figure 5 (not to scale) waveform B shows a 
train of vertical synchronizing pulses whose putse 
width has thus been modulated by means of the 
start bit S and the code word 0 = 10000110 ("re- 40 
duce contrast"). By way of reference, waveform A 
shows tho synchronizing signal generated in the 
absence of a control signal. 

The operation of the monitor 2 will now be 
explained with reference to Figure 1. The monitor 
comprises a video amplifier 21 which receives the 
video signals RGB and applies them to a picture 
tube 22. The amplifier has two inputs to which 
analog control voltages BRl and CON for adjusting 
the brightness and Ihe contrast, respectively, are so 
applied. The monitor further comprises a sync pro- 
cessor and deflection controller 23 which receives 
the synchronizing signals H and V from the picture 
source and supplies corresponding deflection sig- 
nals DFL to the picture tube 22. The circuit 23 has 65 
four inputs to which analog control voltages HPOS, 
VPOS. HSIZ and VSIZ are applied for adjustment 
of the horizontal f^cture position, the vertical pic- 



ture position, the horizontal picture amplitude i md 
the vertical picture amplitude, respectively. So ^ar. 
the monitor is of generally known construction. " he 
video amplifier 21 is formed by, for example, the 
integrated circuit TDA4881, which is commerciilly 
available from Philips. The sync processor and 
deflection controller 23 is formed by, for exami >te, 
the integrated circuit TDA4852, which is also C( m- 
mercially available from Philips. 

The monitor further comprises an adjustmBnt 
circuit 24 which receives the synchronizing sigrals 
H and V and demodulates and decodes said ana- 
log control voltages from these synchronizing i ig- 
nals. This adjustment circuit is shown in m^re 
detail in Figure 6. It comprises a demodulator 241, 
a decoder 242. a plurality of non-volatile registsrs 
243 and a plurality of digitaKo-analog convert 9rs 
244. Although the demodulator and the decoder 
may be constructed as dedicated hardware :ir* 
cuitry, their respective function can also be imple- 
mented by means of a microprocessor. An ex< m- 
ple is the microprocessor PCE84C886 from Phili ds. 

The operation of the adjustment circuit 2^ is 
controlled by a control program performed by said 



25 microprocessor. Figure 7 shows the flow charl 



an example of this control program. The program 
includes a measurement part (steps 70-77). In 
which the unmodulated pulse width of the vert cal 
synchronizing pulses ts measured. This part Is 10I 
needed If a standard value has been adopted for 
the unmodulated pulse width, for example :he 
above-mentioned value Nv=10. The program ur- 
ther comprises a demodulation part (steps 60-1 i8), 
in which the synchronizing signal is demodulate( in 
order to obtain the control signal. 

In a program step 70, which is performed wl len 
the monitor is switched on, the initial value G is 
assigned to a pulse counter c. Subsequently, \ \ a 
step 71 the first vertical synchronizing pulse is 
awaited and its width Ny is determined. This is 
effected by counting tho number of line pulse? H 
during one picture pulse V, In a step 72 the wi dth 
Ny is stored in a variable N and the initial value (I is 
assigned to a bit counter n. The value n = 0 of he 
45 bit counter indicates that no start bit of a con rol 
signal has been detected yet. In a step 7t a 
following synchronizing pulse is awaited. In a s ep 
74 it is ascertained whether the pulse width N, of 
this pulse is equal to the stored value N. If this is 
the case, the pulse counter c is incremented b r 1 
in a step 75. c having a predetermined maxim jm 
count, for example 10. After the demodulal on 
steps 83-88 (to be described hereinafter) have 
t)een carried out, the program returns to the s ep 
73 to wait for the next synchronizing pulse. If < nd 
as long as the synchronizing signal has not b« en 
modulated, an the synchronizing pulses will have 
the same pulse width N and the pulse counter vill 
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reach and retain its maximum count. 

If a deviating pulse width has been detected in 
the step 74. the pulse counter is decremented by 1 
in a step 76. If this deviating value recurs, for 
example 10 times In succession, c will reach the 
value 0. Now there is apparently no question of 
modulation of the pulse width but of a default pulse 
width which differs from N. This is detected in a 
step 77, after which the program returns to the step 
72 In which the new pulse width N is stored, in this 
way. the control program measures the unmodulat- 
ed pulse width, so that this pulse width need not be 
laid down in a standard. 

The demodulation steps of the control program 
will now be described. If the deviating pulse width 
occurs, a step 80 is performed to check whether 
the bit counter n is still 0. This means that now a 
start bit has been received. The value 1 is then 
assigned to n in a step 81. From now on. the bit 
counter n indicates which bit of the code word C is 
being received. If again a deviating pulse width 
occurs in this situation, the value 0 will be assigned 
to the bit C(n) of the code word C in a step 82. If 
the normal pulse width occurs upon receipt of the 
start bit (step 83), the value 1 will be assigned to 
C(n) in a step 84. After this, a step 85 is performed 
to ascertain whether all 8 bits of the code word 
have been received. As long as this is not the 
case, the bit counter n Is incremented by 1 (step 
86). When all 8 bits have been received, the code 
word Is complete. The bit counter n then resumes 
the value 0 (step 87) to prepare for the next recep- 
tion of a start bit. 

Finally, in a subprogram 88 the code word C is 
decoded and the monitor is adjusted accordingly. 
For example, if the code word C = 100001 10 ("re- 
duce contrast") has been received, the actual value 
of the corresponding register 243 (CON In Figure 
6) is decremented by 1 . After digital-analog conver- 
sion 244, this results in a smaller control voltage 
CON for the video amplifier 21 (see Figure 1 ) and a 
corresponding reduction of the picture contrast. 

It is noted that where in the foregoing control 
signals were mentioned, these need not be re- 
stricted to signals for adjusting the horizontal and 
vertical picture position, horizontal and vertical pic- 
ture amplitude, brightness and contrast. It is equal- 
ly possible to control other monitor functions as 
well, for example switching between a plurality of 
line and picture frequencies, audio volume and 
stereo balance. (de)activat]on of a screen saver, 
switching the monitor on or off. and the like. The 
invention is also applicable to carrying out factory 
adjustments such as black level settings, Vg2 ad- 
justment, etc. 



Claims 

1, A picture display arrangement comprising: 

a picture source for generating a video 

5 signal and a synchronizing signal; 

a monitor for displaying a picture repre- 
sented by said signals, which monitor has an 
adjustment circuit for adjusting picture param- 
eters in response to control signals applied to 

10 the circuit, characterized in that the picture 
source is adapted to generate the control sig- 
nals and modulate the synchronizing signal 
with the control signals, the monitor having a 
demodulator for demodulating the synchroniz- 

75 ing signal In order to obtain the control signals. 

2. A picture source for generating a video signal 
and a synchronizing signal to be applied to a 
monitor, characterized in that the picture 

20 source is adapted to generate control signals 
for at least adjusting picture parameters of the 
monitor and to modulate the synchronizing sig- 
nal with said control signals. 

25 a A picture source as claimed in Claim 2, In 
which the synchronizing signal comprises syn- 
chronizing pulses whose frequency is repre- 
sentative of the line frequency or picture fre- 
quency of the video signal, characterized in 

30 that the picture source is adapted to modulate 
the pulse width of the synchronizing pulses 
with the control signals. 

4. A picture source as claimed in Claim 3, in 
35 which the pulse width of vertical pulses is 

modulated. 

5. A picture source as claimed in Claim 3, char- 
acterized in that the control signal is transmit- 

40 ted in the form of a bit series preceded by a 

start bit. the logic value of a bit being repre- 
sented by the pulse width of a synchronizing 
pulse. 

45 6. A picture source as claimed in Claim 5. char- 
acterized in that each bit series includes a 
code for a picture parameter and a value for 
said parameter. 

50 7. A picture source as claimed in Claim 5, char- 
acterized in that each bit series includes a 
code for a picture parameter and an instruction 
for changing the value of said parameter by a 
given amount. 

55 

8* A personal computer having a picture source 
as claimed in any one of Claims 2-7. 
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9. A monitor for displaying video pictures in re- 
sponse to a received video signal and synchro- 
nizing signal, which monitor has an adjustment 
circuit for adjusting picture parameters in re- 
sponse to control signals applied to the circuit. 5 
characterized in that the adjustment circuit is 
coupled to a demodulator for demodulating the 
synchronizing signal in order to obtain the con- 
trol signals. 

10 

10. A monitor as claimed in Claim 9. characterized 
in that the demodulator is adapted to demodu- 
late the control signals from the pulse width of 
synchronizing pulses. 

15 

11. A monitor as claimed in Claim 10, character- 
ized In that the demodulator is adapted to 
demodulate a logic bit value from the pulse 
width of each synchronizing pulse and to de- 
rive a corresponding control signal from a start so 
bit and a bit series following said start bit. 

12. A monitor as claimed in Claim 11, further conrv 
prising a decoder for decoding the bit series 

into a picture parameter and a value for said 25 
parameter. 

13. A monitor as claimed in Claim 11, further com- 
prising a decoder tor decoding the bit series 

Into a picture parameter and an instruction for 30 
changing the value of said parameter by a 
predetermined amount. 

14. A demodulator for use in a monitor as claimed 

in any one of Claims 9-13. characterized in 3S 
that the demodulator is adapted to dennodulate 
a synchronizing signal in order to obtain con- 
trol signals for adjusting picture parameters of 
the monitor. 
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